This study examines the propensity of the world's largest companies to participate in the Carbon Disclosure Project (CDP) water programme. Drawing upon stakeholder theory, we assess the influence of board characteristics and country of origin on the decision of 748 largest companies from 42 countries to respond to the 2015 CDP water programme. Based on the binary logistic regression, we found that companies which participated in the survey have boards dominated by the independent directors, no specific environmental committee, and were domiciled in countries which placed greater emphasis on the information needs of the shareholders. We also found the evidence of companies operating in high water intensive industries to be more inclined towards participating in the survey. The findings provide tentative evidence to support the arguments of stakeholder theory.
INTRODUCTION
Water security is one of the most tangible and fastest-growing social, political and economic challenges faced today. A survey among of the World Economic Forum's global multistakeholder community in year 2014 ranked water crises as among the top 10 global risks likely to happen within 10 years and as the single most impactful risk on the society (WEF, 2015) . This situation is alarming as prior to 2012, water crises did not even feature in the top 20 list. It is expected that, the demand for water in every sector to increase and analysis suggests that the world will face a 40% global shortfall between forecast demand and available supply by 2030. At present, more than one-third of the world's population-roughly 2.4 billion people-live in water-stressed countries, and by 2025 that proportion is expected to rise by two-thirds (Ceres, 2011) . Ironically, the effects of climate change will exert further pressure on this problem causing either floods or droughts which in turn disrupt the supply of food and the availability of fresh water for consumption. companies and 533 cities. Investors requested for these information to make financial and other decisions about the companies. To achieve this, CDP has been inviting the world's largest companies, by size of market capitalisation, to participate in its annual surveys.
Unlike climate change, the interest in water and how companies are dealing with this issue is a recent phenomenon. CDP, for example, has started to invite companies to provide information voluntarily since year 2002. The water programme, however was first launched in year 2010. In a similar vein, there has been abundance of research focusing on carbon disclosure (see, for example, Alrazi et al., 2016; Liao et al., 2015; Luo et al., 2013; Luo et al., 2012; Rankin et al., 2011) . However research into why companies engage in water reporting receives scant attention.
Thus, the aim of this research is to examine the factors influencing companies' decision to voluntarily report on their water policies, initiatives and performance to CDP. In particular, we assess the influence of board characteristics (independence, diversity, and environmental committee) and country of origin (legal system and strength of law enforcement) on the propensity of companies participating in the CDP water programme.
The study is pertinent for several reasons. First, it adds to the body of knowledge, in particular, the dearth of literature on water disclosure. In so doing, it enhances the discussion in the area of corporate governance (board characteristics) and this is done on an international setting (country of origin). Second, it helps us to understand the possible reasons for companies' voluntary participation in an environmental activity. It could also inform the investors of the characteristics of board of directors that promote environmental agenda. Finally, the results of this research address one of the major social concerns of our time, namely that of water scarcity, and the related company disclosure responses. Therefore, they will be of interest to regulators, managers, accountants, environmental groups, and researchers.
The remaining sections of this paper are structured as follows. Section 2.0 provides the review of related literature and hypotheses development. Section 3.0 presents the methods used for this research. Section 4.0 discusses the findings. Section 5.0 concludes the paper, highlights the limitations, and provides recommendation.
Development Goals -in partnership with the United Nations, governments, peers, civil society, and others. This is made through the CEO Water Mandate under the UN Global Compact in which signatories are committed to the six elements of water stewardship: direct operations, supply chain and watershed management, collective action, public policy, community engagement, and transparency. Businesses also have worked with World Business Council for Sustainable Development (WBCSD) to develop tools to help companies to better understand and manage their water-related challenges, and communicate effectively what they are doing about them. Some of the tools are industry-specific which are suitable for oil and gas, power utilities, and cement sectors. In 2011, Ceres, a U.S.-based coalition of investors, environmental groups, and other public interest organisations, partnered with WBCSD, Irbaris, and the IRRC Institute to publish a framework for water risk management. The framework emphasises four key areas, namely measurement, management, engagement, and disclosure. Additionally, there is a growing number of companies using CDP to guide their water management efforts. According to CDP (2015) , the number of responding companies in 2010 was 150 and had increased to 1226 in 2015 (an increase of 700 percent). This trend is commensurate with the increase in the number of CDP Water programme signatories and the fact that water risk being regarded as one of the top three issues imposing the greatest impact to the society.
One common theme emerged from the abovementioned initiatives is disclosure. In essence, businesses are not only required to protect and preserve water, they also need to demonstrate their water stewardship. This can be done through corporate disclosure. Apart from participating in the CDP water programme, companies could disclose water-related information in their annual reports, stand-alone sustainability reports, or their own websites. There are also guidelines available for the companies to help them prepare the reports in a more consistent and comparable manner. The guidelines include CEO Water Mandates' Corporate Water Disclosure Guidelines and Global Reporting Initiative (GRI)'s sustainability reporting guidelines. According to KPMG (2015) , GRI remains widely used by the world's largest companies, with three quarters (74 percent) of the G250 using the GRI framework (including in reporting on water-related information). Moreover, according to publication by KPMG International, GRI, UNEP and the Stellenbosch Business School (2016), a total of 400 sustainability reporting instruments in 64 countries were identified in year 2016 (as compared to 180 instruments identified in 44 countries in 2013 report) with 65% of them are considered as mandatory. This is particularly evident in Europe, Asia Pacific and Latin America.
Water disclosure is a sub-set of broader environmental disclosure. Other components include the disclosure related to materials, energy, biodiversity, emissions, and effluents and waste (GRI, 2013) . In the past, the literature on environmental reporting has shown an increasing trend (Hahn and Kühnen, 2013) . Recently, the increased awareness on the impact of climate change has brought about the interest in the disclosure of carbon and greenhouse gas information (see Ascui, 2014; Stechemesser and Guenther, 2012; and Hahn et al., 2015 ; for a review of literature on carbon disclosure/accounting). Of these studies, several have examined factors influencing the decision and quality of the disclosure to CDP Climate Change programme Depoers et al., 2016; Gonzalez-Gonzalez and Ramírez, 2016; Grauel and Gotthardt, 2016; Li et al., 2016; Liao et al., 2013 Liao et al., , 2015 Luo et al., 2012; Peters and Romi, 2014; Reid and Toffel, 2009 : Tang and Luo, 2014 .
Unlike carbon/climate change disclosure, the literature on water disclosure has received scant attention. Mohd. Remali et al. (2016) has conducted an exploratory research on the extent of water disclosure among top 10 Malaysian public listed companies based on market capitalisation and water risk profile. Overall, they found that the disclosure of such information in the annual report is still low. However, the findings are not generalisable as the sample is too small. Moreover, CDP since 2010 has conducted a survey among the world's largest companies and published the results on its website. However, it is still unclear as to what factors contributed to the decision of the companies to participate in the surveys since there is no statistical analysis conducted to test the relationships. It is of interest to examine whether factors found to be significant for CDP climate change programme in the previous literature are applicable for the water programme. Particularly relevant to this research is a study conducted by Liao et al. (2015) which examined the influence of board diversity, board independence, and the presence of environmental committee on the decision of 329 largest companies in the United Kingdom to participate in the CDP Climate Change programme for the year 2011. They found all the factors to be positive and significant.
Due to the limited attention being paid on water disclosure, this study intends to address this gap. Consistent with Liao et al. (2015) and other several studies (Depoers et al., 2016; GonzalezGonzalez and Ramírez, 2016; Luo et al., 2013) , we use stakeholder theory to explain the relationship among the variables in this research. Clarkson (1995, p. 106 ) defines stakeholders as " [all] persons or groups that have, or claim, ownership, rights, or interests in a corporation and its activities, past, present, or future". He then distinguishes stakeholders into primary and secondary, with primary stakeholders (including shareholders, employees, customers, suppliers, government and communities) perceived as more critical to the survival of the business. In essence, the stakeholder groups are not only different in terms of the degree of impact they may have on the business and vice versa, but also in terms of the contents and format of the environmental reports addressing their concerns, and in the criteria they use to assess the appropriateness of corporate environmental behaviour.
Stakeholder theory
Stakeholder theory attempts to articulate a fundamental question in a systematic way: which groups are stakeholders deserving or requiring management attention, and which are not?" (Mitchell et al, 1997) . It acknowledges the dynamic and complex relationships between organisations and their stakeholders and that these relationships involve responsibility and accountability (Gray et al., 1996) . Stakeholder analysis enables identification of those societal interest groups to whom the business might be considered accountable, and therefore to whom an adequate account of its activities would be deemed necessary. In this regard, if water information is important, then stakeholders would request for such information and companies in turn would provide the information (see also O'Higgins and Morgan, 2006 and Gago and Antolìn, 2004 for further discussion on stakeholder salience).
Stakeholder theory is relevant in the context of this research since the role of directors is to ensure that efforts and resources are spent towards the best interest of the company and its shareholders while ensuring that the interests of other stakeholders are not compromised (SC, 2012) . Therefore, the structure and composition of the board would determine the effective execution of this role. In essence, the more structured and diverse the board is, the greater the breadth and width of stakeholders be covered. Furthermore, previous studies have argued that the pressure faced by companies would be different across countries. Differences in the social, cultural, political, and economic settings of a country would shape the nature and intensity of stakeholders' expectations .
Hypotheses development
Following Liao et al. (2015), we examine the effect of board's gender diversity, board independence, and the presence of environmental committee on the companies' participation in CDP water programme. Furthermore, since this is an international comparative research, we include countries' legal origin and strength of law enforcement as the country variables. This is consistent with Simnett et al. (2009) .
Board independence
One of the roles of board of directors is to ensure that the company's strategies promote sustainability (SC, 2012) . Since independent directors do not hold any executive position in the company nor do they hold significant shareholding which will compromise their independence, it is expected that their presence on the board is to represent the interests of other stakeholders, they will have more influence on environmental reporting (Haniffa and Cooke, 2005) . They will also improve the monitoring and controlling ability of the board over management (Fama and Jensen, 1983) .
The extant literature found that companies with a higher proportion of independent directors tend to participate voluntarily in CDP climate change programme (Liao et al., 2015) , have better environmental performance (De Villiers et al., 2011) , and provide higher quality of community information. Based on these arguments, we hypothesise that, H1: Board independence is associated with the company's participation in the carbon disclosure project (CDP) water programme.
board and improve the decision making process which ultimately lead to enhance board effectiveness enhancement. Due to their roles in society, it is also argued that women more concerned than men with environmental issues (Diamantopoulos et al., 2003) and more inclined to take actions to reduce perceived environmental risks (Bord and O'Connor, 1997) . This gives a positive impact on organisation's socially responsible behaviour (Barako and Brown, 2008) . Liao et al. (2015) and found that higher representation of female directors on the board tend to voluntarily participate in the CDP climate change programme. Thus, the following hypothesis is developed:
H2: Board's gender diversity is associated with the company's participation in the carbon disclosure project (CDP) water programme.
Environmental committee
The presence of an environmental committee enables the organisation to monitor corporate environmental policy (Vafeas and Nikolaou, 2001) , oversee its ecological impacts (Bansal and Roth, 2000; McKendall et al., 1999) , and monitor and manage its relationship with key stakeholders (Elijido-Ten, 2007; Kent and Chan, 2009) . It is also logical to anticipate that the committee would be more likely to see the importance of environmental reporting to their public, government, and other stakeholders (Rankin et al., 2011) and thus demand accountability from management (on environmental matters) so as to protect its reputation (McKendall et al., 1999) .
Prior literature found the presence of an environmental committee to be associated with higher propensity of participating in CDP climate change programme (Liao et al., 2015; Peters and Romi, 2014) and more extensive and greater quality environmental reporting (Kent and Chan, 2009 ) and human resource reporting (Cowen et al., 1987) Therefore, the following hypothesis is developed:
H3: Environmental committee is associated with the company's participation in the carbon disclosure project (CDP) water programme.
Legal system
The way businesses are being controlled and managed is partly determined by a country's legal system. This, in turn, defines the company-stakeholders relationship (Van der Laan Smith et al., 2005) and shapes the business culture (Simnett et al., 2009 ). Business culture can be broadly divided into stakeholder or shareholder orientated. In a stakeholder-orientated culture, a broad spectrum of stakeholders is assumed to have legitimate interests and influence on corporate activities (Simnett et al., 2009) . Companies are considered to have social responsibility that goes beyond achieving economic efficiency (Kolk & Perego, 2010; Van der Laan Smith et al., 2005) . As such, corporate disclosure needs to consider the information needs of stakeholders other than shareholders. The nature of information can be both financial and non-financial. However, in a shareholder-orientated business culture, the influence of stakeholder groups, other than shareholders, is minimal, as the main purpose of a company is seen as shareholder wealth maximisation (Kolk & Perego, 2010; Simnett et al., 2009; Van der Laan Smith et al., 2005) . Following prior literature, it is assumed that companies domiciled in code law countries are more stakeholder-orientated, while those domiciled in common law countries are more shareholderorientated. Water, in general, is a stakeholder issue and at present information on consumption and discharges is not subjected to any disclosure requirement or accounting standard. Hence, companies publish it on a voluntary basis to satisfy the information needs of the stakeholders. Consistent with stakeholder theory and the findings of Kolk and Perego (2010) and Simnett et al. (2009) who found significant influence of countries' legal system on sustainability reporting, it is hypothesise that;
H4: Countries' legal system is associated with the company's participation in the carbon disclosure project (CDP) water programme.
Strength of law enforcement
As stated earlier, environmental disclosure has remained largely voluntary across the world. Mandatory reporting, if any, usually pertains to a single issue with limited disclosure requirements (KPMG et al., 2015) . Nevertheless, Walden and Schwartz (1997) argue that the degree of public pressure (for environmental responsibility) is greater in an environment where there is a greater likelihood of additional legislations and sanctions, increased regulatory oversight, and dissatisfaction of the general public or a group of public. Here, regulators, customers, and non-governmental organisations promoting sustainability become the key stakeholders.
Prior literature has also found that the extent of regulatory enforcement has also been associated with lower incidence of corporate environmental lawsuits (Kassinis and Vafeas, 2002) , company decisions to have sustainability reports assured by a third party organisation (Simnett et al., 2009) , and voluntary participation in the CDP climate change programme (Reid and Toffel, 2009) . Consistent with the argument of stakeholder theory, it is expected that companies domiciled in countries with a strong law enforcement environment will be more likely to voluntarily participate in the CDP water programme. Thus, we hypothesise that;
H5: Countries' strength of law enforcement is associated with the company's participation in the carbon disclosure project (CDP) water programme.
RESEARCH METHODS

Population and sample
The population of this research consists of all companies invited to participate in the 2015 CDP water programme. According to CDP (2015), a total of 1,073 world's largest public listed companies were invited to participate in its survey. The companies were deemed to have high water vulnerability hence expected to provide disclosure as to how they manage risks, and seize opportunities, related to water. A further assessment was made on these companies to ensure the availability of data for the purpose of testing the hypotheses. The final sample comprises 748 companies from 42 different countries. Other companies (i.e. 325) were removed from the sample due to unavailability of complete and/or English-based annual reports and there was no other means of obtaining the required data. Although not tabulated here, the majority of the sample are from US (26.3%), Japan (15%), UK (8.7%), Australia (6.6%), and South Africa (5.9%). Additionally, materials (23%), consumer directory (17%), and industrials (14%) represent the industries with the highest representatives in the sample.
Data collection methods
Data were collected using the secondary method. The dependent variable is represented by the decision of companies to participate in the 2015 CDP water programme which is extracted from CDP (2015). Data for board characteristics were collected from the annual reports for the year 2014 or the company websites. In regards to country of origin, data were collected from the CIA (2016) and World Bank (2016). The classification of industry is based on CDP (2015). 
Measurement of variables
Regression model
Hence, the regression model for this research is as follows: CDPWATER = β0 + β1BIND + β2BDIV + β3BCOMM + β4LEGAL + β5LAW + β6IND + ε
The definition for each variable is available in Table 1 . Logistic regression is used to test the hypotheses.
FINDINGS AND ANALYSIS
This section presents the findings from the descriptive statistics, correlation analysis, and logistic regression analysis. Table 2 depicts the descriptive statistics for the variables used in estimation. Based on the table, 44 percent of the sample companies participated in the CDP water programme. Additionally, about one-half of the directors in the sample companies are independent non-executive directors (mean BIND = 46%). However, female directors only constituted 16% of the directors. The majority of the companies did not have any specific board level committee to monitor their environmental performance (BCOMM = 37%). In terms of country of origin, there is a balanced composition between companies domiciled in code law countries and common law countries (with 52% and 48%, respectively) and, on average, they are from a strong law enforcement environment in which the average LAW of 1.41 is higher than the world's average of 0.00 (World Bank, 2016) . Finally, about 20% of the sample companies were operating in the high water intensity industries. In this research, following the classification by Ceres (2011), utilities and energy industries are regarded as high water risk industries.
Descriptive statistics
Correlation analysis
Correlation analysis was conducted to determine whether there is a multicollinearity problem that could influence the regression analysis. Table 3 provides the results of the correlation statistics with Pearson above the diagonal and Spearman's rho, below. This is a two-tailed test of significance. There appears to be no serious multicollinearity issues among the independent variables. According to Field (2013) , a coefficient correlation of greater than, or equal to, (≥) 0.80 indicates there is cause for concern. Based on the table below, the highest coefficient is -0.461 (p = 0.000) which is between LEGAL and LAW. DOI: 10.1051 DOI: 10. / , 00015 (2017 
Regression analysis
The results of the logistic regression are presented in Table 4 . The reported pseudo-R 2 , namely Cox & Snell R 2 and Nagelkerke R 2 are 0.062 and 0.083, respectively. Based the table, only BIND shows finding that is consistent with the hypothesis. It indicates that companies with higher proportion of independent directors had greater proclivity to respond to the CDP water programme. As argued earlier, the presence of independent directors on the board is as a proxy for the interest of stakeholders other than shareholders. BCOMM is significant at 0.01 level, however in the opposite direction. This is inconsistent with the findings of Liao et al. (2015) and Peters and Romi (2014) who found that the presence of environmental committee increases the likelihood companies participating in CDP climate change programme.
In terms of country of origin, LEGAL is significant (p=0.015). The negative coefficient is suggesting that companies from the common law countries tend to participate in the CDP water programme. Even though it is code law countries that are argued to be stakeholder-oriented, the fact that the raison d'etre of CDP establishment is to serve investors (CDP, 2015) may have induced greater pressure for companies from the common law countries to be more forthcoming in this issue. This is consistent with the findings of Luo et al. (2012) , Luo et al. (2013) , and Graul and Gotthardt (2016 Consistent with the prediction, IND is positive and significant (p=0.002) implying that companies operating in the high water intensive industries have greater proclivity to engage in water reporting. This is consistent with Luo et al. (2012) . Additional analysis was also conducted to re-classify the industries to include industrials, materials, consumer directory, and consumer staples as high water intensive (they are considered 'medium' in CDP, 2015). Although not tabulated here, IND remains positive and significant (p=0.000).
BDIV and LAW are not significant, despite the signs show the predicted direction. Gender of the board members do not influence the companies' decision on CDP water programme. This is inconsistent with the findings of Ben-Amar et al. (2015) . As shown in Table 2 , the average of BDIV is 16%, indicating that male directors still dominate the board. The result for LAW suggests that the strength of law enforcement in a country does not have significant influence on companies' decision to participate in CDP water programme. This is consistent with Alrazi et al. (2016) .
CONCLUSION
This study examines the propensity of 748 global largest companies to respond to CDP water programme in year 2014. The number of responding companies is considered high with 44%. Using stakeholder theory as the underlying framework, we found that companies that tend to participate in the survey have greater proportion of independent directors and no specific board level committee on environmental issues, domiciled in common law countries, and operated in the high water sensitive industries.
There are several limitations inherent in this study. First, the participation in the CDP water programme as the measure for dependent variable might be too crude. It does not capture the quantity and quality of the information being disclosed in such a survey. Additionally, we did not consider cases in which companies participated but did not allow the survey to be made publicly available on the CDP website. Hence, future studies may want to consider these issues (see BenAmar and McIlkenny, 2015) .
Second, we only examined three board characteristics and two country of origin variables. As evidenced by the R 2 values, they are low suggesting that there are other variables that could explain the variation in reporting decision. Liao et al. (2014) for example included board size, board meeting, CEO compensation, and directors' ownership. used overall board effectiveness as a proxy for board characteristic (see also Rankin et al., 2011) .
Country factors that can be tested include environmental performance/regulations Graul and Gotthardt, 2016; Luo et al., 2012) , culture , and economic development (Luo et al., 2013) .
Moreover, we only examined industry as company characteristic but not company size, multinational orientation (Graul and Gotthardt, 2016) , financial risk, listing status, ownership concentration (Gonzalez-Gonzalez and Ramírez, 2016), degree of resource availability (Luo et al., 2013) , and internal organisation system factors (Rankin et al., 2011) .
